INTRODUCTION
Accurate delimitation of a species' geographic range is important for conservation planning and biogeography. Geographic range limits provide insights into the ecological and historical factors that infl uence species distributions (Gaston 1991; Brown et al. 1996) , whereas the extent of occurrence of a taxon is a key component of IUCN criteria used for assessing the conservation status of species (IUCN 2001 ).
Freshwater mussels (Unionoida) are an ancient group of palaeoheterodont bivalves that inhabit lotic and lentic freshwater environments on every continent except Antarctica (Graf and Cummings 2006) . The Australian Unionoida is represented by the Hyriidae with six genera and 18 species (Ponder and Walker 2003) . The Unionoida are distinguished from other bivalves by their larval stage that, with a few exceptions, are obligate parasites of fi sh and sometimes amphibians (Watters and O'Dee 1998; Wächtler et al. 2001) . All freshwater mussels brood their larvae in specialised regions of the female's gills known as 'marsupia' (Bauer and Wächtler 2001) , and in the Hyriidae, these are restricted to the inner pair of demibranchs.
An opportunistic stop along the Great Northern Highway in the Pilbara (Indian Ocean Drainage Division) of Western Australia revealed the existence of a Lortiella population in the De Grey River, the fi rst record of the genus for the region. Here we identify the species, using shell morphology, present new observations of internal anatomy, and document the contemporary range of the species. Comparisons of shell shape were made by comparing mean differences in the four shape indices between the De Grey River (Indian Ocean Drainage Division) and the Fitzroy River (Timor Sea Drainage Division) populations with Hotelling's T 2 statistic (Rencher 1995) . T-tests were used to compare shape indices from our study with those reported by Ponder and Bayer (2004) . All analyses were carried out in R (R Core Team 2012). 
RESULTS
A new population of L. froggatti was found in Coolenar Pool (De Grey River) near a gauging station (AWRC 710003). Details of specimen records are presented in Table 1 .
SHELL MORPHOLOGY AND MORPHOMETRY
A summary of the shell measurements and shape indices for specimens collected from the De Grey and Fitzroy Rivers is presented in Table 2 and examples of specimens are shown in Figure 2 . The shell outlines of the collected specimens were elongated and 'adzeshaped' with a short, rounded anterior, straight ventral margin and obliquely truncated posterior margin. Most shells had obvious winging. The periostracum colour ranged from light olive in small shells to dark brown or almost black in large specimens. Shell surfaces and beaks lacked sculpture and the larger shells had beaks which were considerably eroded. Internally, lateral teeth were sharp, lamellar and blade-like in small specimens and fl attened or blunt in larger shells. Pseudocardinal teeth were lamellar and semi-serrated in small shells and either peg-like, or fl attened, and smooth in larger shells. Shells had a single, sub-triangular tooth on the left valve and one shallower, sometimes grooved, pseudocardinal tooth on the right valve. Anterior muscle scars were lightly impressed, more deeply in large shells with fusion of the adductor-retractor muscle scars. In most cases, the posterior muscle scars were very faint and the pallial line was distinct only in larger shells, and even then was very lightly impressed. The nacre was mostly dull white with iridescent blue at the posterior margin with occasional staining near the umbones. 
ANATOMY
Gross anatomy matched published descriptions for the genus (Ponder and Bayer 2004) . The demibranchs were attached dorsally to the mantle, and the inner demibranchs were attached anteriorly near the labial palps and posteriorly there was a minute perforation separating the supra and infrabranchial chambers. The palps were large and semi-cordiform in shape, rounded posteriorly and not fused to the mantle. The siphons were pigmented with mottled patches, black and tan in colour, and had 2-4 rows of bulbous/pyramidal pale-coloured papillae on the inhalant siphon. The inhalant siphon was ca. 1⅓ times the size of the exhalent siphon. There was no supra-anal opening in any of the specimens.
A single specimen collected from the De Grey River was female and contained embryonic, immature glochidia within the marsupia. The marsupia occupied most of the inner demibranchs in all gravid females examined from the De Grey and Fitzroy Rivers. The marsupia occupied 90% of the inner demibranchs which were approximately twice the size of the outer demibranchs.
HABITAT
The climate of the Pilbara region is arid with hot, dry conditions for most of the year. Rainfall is variable and episodic with summer and autumn thunderstorms (Kennard et al. 2010) . The De Grey River is the largest in the Pilbara region with a catchment area of 56,890 km 2 , a mean annual rainfall of 400 mm.yr -1 (records Kennard et al. 2010 ) and the river has a mean annual discharge of 1,342 GLyr -1 (DOW 2008) that is strongly seasonal with predictably intermittent summer fl ows (see Figure 6 , p. 182 in Kennard et al. 2010 ).
In-stream habitat consists primarily of coarse sand and rock with fine-grained or clay stream banks. Mussels were found along stream banks at the edge of the river in shallow burrows ca. 50 mm deep with the tips of the posterior ends of shells exposed.
Summary data of mean water quality is provided in Table 3 . The De Grey River is typically fresh to mildly brackish with a mean electrical conductivity value of 642 μS cm -1 , near neutral to alkaline with a mean pH of 7.8, variable in temperature and turbidity and typically high in nutrients (see ANZECC 2000 for trigger values of total P and total N).
DISCUSSION
The discovery of L. froggatti in the De Grey River within the Indian Ocean Drainage Division represents an approximate 540 km range extension across the Great Sandy Desert, with little to no drainage, from the nearest population in the Fitzroy River catchment (Figure 3 ).
Prior to this study, representatives of Lortiella spp. were known only from the Timor Sea Drainage Division. The specimens match the descriptions of L. froggatti given by McMichael and Hiscock (1958) and Ponder and Bayer (2004) . The adze-shaped oblong shell with posterior oblique truncation with a wing posterior to the beak and a rounded posterior end is characteristic of L. froggatti. Measurements of shell shape indices are within the reported ranges of MHI (35-55%), BHI (77-103%), and BLI (30-48%) (McMichael and Hiscock 1958; Ponder and Bayer 2004) . Shell shape indices for the De Grey population and those reported by Ponder and Bayer (2004) were in agreement although some discrepancies may have arisen due to the small number of specimens collected from the De Grey River. Furthermore, because the De Grey and Fitzroy specimen morphometrics were mostly similar and L. froggatti is the only known Lortiella species from the Fitzroy River catchment (Ponder and Bayer 2004) , the De Grey population is here considered to be L. froggatti.
Although the De Grey and Fitzroy Rivers are separated by a large expanse of desert, reconstruction of Pleistocene drainage patterns in this region when sea levels were much lower than today, indicate that there was previously far greater connectivity between these rivers (Unmack 2001) . This could make possible dispersal via host-fi sh between neighbouring rivers, perhaps joined by fl ood plumes resulting from monsoonal rains (N.B. There are freshwater fi sh species in common between both catchments; see Morgan and Gill 2004; .
The extent of development of the marsupium in L. froggatti is greater than in most other velesunionine species (McMichael and Hiscock 1958) . However, the proportion of the inner demibranch occupied by the marsupium, while unusual, is not unique among the Velesunioninae. Humphrey (1984) noted that the marsupium occasionally occupied the entire inner demibranch in Velesunio angasi collected from eutrophic waters but only 2/3 of the inner demibranchs in other populations.
The diagnosis of the De Grey River population of Lortiella as L. froggatti will be clarifi ed by molecular analysis, as has been demonstrated for other species of Australian Hyriidae (e.g. Baker et al. 2003) . Collection of a larger sample size and a full range of shell sizes and shapes coupled with molecular analysis of representative Lortiella spp. from throughout their range will strengthen (or possibly refute) our species determination. This is a signifi cant range extension for the genus Lortiella.
